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NEW JERSEY DEPARTMENT OF ENVIRONMENTAL PROTECTION AND ENERGY 
DIVISION OF RESPONSIBLE PARTY SITE REMEDIATION 

INSPECTION REPORT 

INSPECTOR: Thomas S. McGinty 
CASE NAME: Shieldalloy 
ADDRESS: N.W. Blvd. Newfield 
COUNTY: Gloucster 

EPA ID#: NJD002365930 
LOCATION TELEPHONE: (609) 692-4200 

DATE: 2/17/1993 
ARRIVAL: 2130 

DEPARTURE: 0345 
WEATHER: cold, clear 

TEMP: & 35O F 
PAC: EJG 

CASE TEAM MEMBERS 
CASE MANAGER: Donna Gaffigan NJ DEPE - BFCM (609) 633-1455 
GEOLOGIST: George Nicholas NJDEPE - BGWPA (609) 292-8427 
TECH. COORD: John Boyer NJDEPE-BEERA (609) 984-3068 
RADIATION: Nancy Stanley NJDEPE-BER (609) 987-2101 
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(301) 504-2667 
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BACKGROUND: Shieldalloy Metallurgical Corporation (SMC) is the manufacturer of 
various metallic alloys, which are used both as products or as additives to metal 
products to improve or impart various physical characteristics to steel, 
aluminum, etc. They also manufacture alloys of various precious metals in 
limited amounts. Titanium, platinum, lead, chromium, and vanadium products have 
been or are produced at the site. SMC provides many of these special alloys 
undei- government and military contracts. 

OBJECTIVE: The objective of the inspection is to observe the smelting of 
standard grade ferro-columbium (Niobium) alloy from a raw material or ore known 
as pyrochlore. Pyrochlore is a pale yellow, reddish, brown or black isometric 
mineral whose composition is: (Na,Ca)2(Nb,Ta)206(0H,F). It is isomorphous with 
microlite, with Niobium (Nb) content greater than Tantalum (Ta). It generally 
contains cerium, titanium, and sometimes Uranium 308,  Yttrium, and Thorium. 
General formula: A,B,O,(O,OH,F) where A = Na,Ca,K,Fet2,U+4,Sb+3,Pb,Th,Ce, or Y, and 
B = Nb, Ta, Ti, Sn, Fet3, or W. Pyrochlore occurs in pegmatites, and or 
carbonatites derived from alkalic igneous rocks and constitutes an ore of 
Niobium. Because pyrochlore contains 0.05% by weight of Uranium and Thorium it 
is regulated by the USNRC as "source material". Based on the radioactive nature 
of the ore and the slag resulting from the reduction of the ore, the Nuclear 
Regulatory Commission 
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( U S N R C )  p e r s o n n e l  a r e  i n t e r e s t e d  i n  s e e i n g  t h e  s m e l t i n g  t o  g e t  a g e n e r a l  i d e a  of 
t h e  p r o c e s s ,  emiss ions  g e n e r a t e d ,  handl ing  o f  t h e  m a t e r i a l s ,  exposure  of  t h e  
p e r s o n n e l  working a t  t h e  f a c i l i t y ,  and p o t e n t i a l  exposure t o  t h e  s u r r o u n d i n g  
community. The USNRC ' regula tes  a l l  f a c i l i t i e s  which h a n d l e  m a t e r i a l s  g r e a t e r  
t h a n  .05% by weight  of  thorium o r  uranium. 

FINDINGS:  I a r r i v e d  on s i t e  a t  approximately 2130 and w a s  m e t  s h o r t l y  aEterward 
by Donna. We e n t e r e d  t h e  f a c i l i t y  and spoke t o  Knud, and C r a i g ,  who were going 
t o  accompany us  o n  t h i s  i n s p e c t i o n .  USNRC p e r s o n n e l  l i s t e d  a r r i v e d  and w e  
proceeded t o  t h e  conference room i n  t h e  basement of  t h e  l a b o r a t o r y  a t  t h e  s i t e  
and d i s c u s s e d  t h e  p r o c e s s i n g  and h a n d l i n g  o f  t h e  o r e ,  and m a t e r i a l s  a s s o c i a t e d  
wi th  t h e  p r o c e s s ,  from t h e  d e l i v e r y  of  t h e  o r e  t o  t h e  d i s p o s i t i o n  o f  t h e  s l a g  a t  
t h e  s i t e .  

The o r e  i s  r e c e i v e d  by t r u c k  from Canada, and i t s  o r i g i n  i s  from s e v e r a l  p l a c e s ,  
wi th  9 O X  of  t h e  m a t e r i a l  coming from Cambria Mines approximate ly  200 m i l e s  n o r t h  
of Quebec. SMC r e c e i v e s  a p o r t i o n  of  i t s '  o r e  from Germany, and A f r i c a ,  b u t  
t h e s e  o r e s  a r e  n o t  a s  good a grade a s  t h e  Canadian o r e .  The m a t e r i a l  i s  sh ipped  
l a b e l l e d  "LSA Radioact ive"(1ow s p e c i f i c  a c t i v i t y ,  a U . S .  Department o f  
T r a n s p o r t a t i o n  d e s i g n a t i o n )  i n  covered t r u c k s  i n  "supersacks"  and is i n  a 
powdered form when i t  l e a v e s  t h e  mine. The l a r g e  p o l y e s t e r  b u r l a p  s a c k s  h o l d  
3 , 2 5 0  & pounds of  m a t e r i a l  and are l a b e l l e d  w i t h  barcode l a b e l s  and computer 
i n v e n t o r i e d  upon a r r i v a l  t o  t h e  p l a n t .  There a r e  13 s u p e r s a c k s  p e r  l o a d ,  and 8 -  
1 2  l o a d s  a r e  r e c e i v e d  p e r  month based on p r o d u c t i o n  a t  t h e  mine. Each l o a d  
c o n t a i n s  4 1 , 5 5 7  pounds of  m a t e r i a l .  The mine h a s  guaranteed  SMC 2 7  l o a d s  p e r  
q u a r t e r  t h i s  y e a r .  The mine provides  a chemical  a s s a y  f o r  each l o a d  o f  m a t e r i a l  
and s u p p l i e s  SMC w i t h  t h r e e  samples of t h e  m a t e r i a l  f o r  each l o t .  A t  t h e  end of 
each c a l e n d a r  q u a r t e r  SMC composi tes  a l l  samples and c o l l e c t s  one sample from 
t h i s  composited m a t e r i a l  f o r  a n a l y s i s .  The r e s u l t s  a r e  used f o r  comparison t o  
t h e  mines a n a l y s i s ,  and f o r  t h e  company r e c o r d s .  The composi t ing  i s  performed 
i n  a bucket  and c a r e  i s  taken  t o  i n s u r e  t h a t  one sample p e r  l o t  o f  m a t e r i a l  i s  
a n a l y z e d .  Some confus ions  remains r e g a r d i n g  t h i s  a s p e c t  o f  t h e  p r o c e s s ,  
t h e r e f o r e ,  SMC was asked t o  submit a w r i t t e n  d e s c r i p t i o n  o f  t h e  whole p r o c e s s .  

The mine a l s o  p r o v i d e s  m a t e r i a l  to o t h e r  metallurgy f a c i l i t i e s  i n  Japar . ,  t h e  
U . K . ,  and Luxembourg. Knud informed u s  t h a t  B r a z i l  i s  t h e  wor lds  l a r g e s t  
producer  of  Columbium ore and t h e i r  p r o d u c t i o n  c o n t r o l s  t h e  market f o r  t h e  
m a t e r i a l .  

The m a t e r i a l  i s  r e c i e v e d  i n  Department 203F (warehouse) where i t i s  l a b e l l e d  
w i t h  barcode l a b e l s  and computer i n v e n t o r i e d .  I t  i s  t h e n  moved t o  Department 111 
where i t  i s  s t o r e d  i n  one p a r t  o f  t h e  b u i l d i n g  u n t i l  i t  i s  processed  i n  t h e  o t h e r  
end of t h e  same b u i l d i n g .  S h i e l d a l l o y  c l a i m s  t h i s  l e a v e s  l i t t l e  o p p o r t u n i t y  f o r  
t h e  m a t e r i a l  t o  be  s p i l l e d  i n  o t h e r  a r e a s  of  t h e  p l a n t ,  c r e a t i n g  a r a d i o a c t i v e  
problem. The t r u c k s  e n t e r i n g  t h e  p l a n t  a r e  s c r e e n e d  w i t h  a s c i n t i l l a t i o n  
d e t e c t o r ,  b u t  n o t  on a r e g u l a r  b a s i s  because Cra ig  i s  n o t  always aware of  when 
t h e  t r u c k s  a r r i v e .  The same h a u l e r  h a s  d e l i v e r e d  t h e  m a t e r i a l  f o r  a t  l e a s t  t h e  
p a s t  two y e a r s  i n  d e d i c a t e d  t r a i l e r s ,  due t o  t h e  r a d i o a c t i v e  n a t u r e  o f  t h e  
m a t e r i a l .  O c c a s i o n a l l y  a wipe t e s t  i s  performed and i s  e v a l u a t e d  f o r  g r o s s  a l p h a  
r a d i a t i o n ,  i f  t h e  s c r e e n i n g  w i t h  t h e  s c i n t i l l a t i o n  d e t e c t o r  i s  above 200 dpm 
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FINDINGS CONT'D: 
( d i s i n t e g r a t i o n s  p e r  minute) .  I f  a s p i l l  of t h e  m a t e r i a l  o c c u r s  i t  Ls wiped 
upwith paper  t o w e l s ,  o r  c leaned  up w i t h  vacuums equipped w i t h  HEPA ( h i g h  
e f f i c i e n c y  p a r t i c u l a t e  a b s o l u t e )  f i l t e r s .  Yawar and Donna r e q u e s t e d  a l e t t e r  
d e t a i l i n g  t h e  h a n d l i n g ,  i n v e n t o r y ,  s c r e e n i n g ,  and sampling o f  t h e  r a w  m a t e r i a l  
a s  i t  e n t e r s  t h e  p l a n t .  

The o r e  i s  made i n t o  ferro-columbium a l l o y  u s i n g  a f i r e  down s m e l t i n g  p r o c e s s .  
I n  g e n e r a l  t h i s  means t h a t  t h e  i n g r e d i e n t s  are combined and t h e  r e a c t i o n  i s  
s t a r t e d  i n  an o p e n - h e a r t h  o r  open top  f u r n a c e .  The r e a c t a n t s  c o n s i s t  o f  t h e  
p y r o c h l o r e  o r e  ( 3  s u p e r s a c k s )  and f l u x  ( 4  b i n s )  c o n s i s t i n g  of  ca lc ium c a r b o n a t e ,  
magnesium ca lc ium c a r b o n a t e  ( d o l o m i t e ) ,  s t e e l  s c r a p ,  42% A1,0, and aluminum w i r e  
s c r a p  m a t e r i a l .  The f l u x  t o  p y r o c h l o r  r a t i o  is  approximate ly  1 . 8  t o  1. The 
r e a c t i o n  o c c u r s  i n  two p h a s e s ,  t h e  f i r s t  b e i n g  exothermic and s e l f  - d r i v i n g  i n  
n a t u r e .  The r e a c t i o n  i s  s t a r t e d  by " l i g h t i n g "  t h e  material  through t h e  u s e  of  
3 carbon e l e c t r o d e s  which pass  15 ,000  amps through t h e  b a t c h .  The second p a r t  
o f  t h e  p r o c e s s  i s  e l e c t r o t h e r m i c  i n  n a t u r e  and t h i s  i s  when t h e  m a t e r i a l  i s  
h e a t e d  through t h e  u s e  of  t h e  carbon e l e c t r o d e s .  The f i r i n g  o f  t h e  f u r n a c e  
g e n e r a l l y  o c c u r s  a t  n i g h t  t o  t a k e  advantage of  t h e  lower e l e c t r i c  ra tes .  Once 
t h e  r e a c t i o n  i s  complete t he molten meta l  i s  poured from t h e  f u r n a c e  i n t o  t h r e e  
c a s t  i r o n  v a t s  o r  " p o t s " .  The vats  a r e  s e t  up one above the o t h e r  i n  ser ies  and 
t h e  meta l  is  cascaded from t h e  furnace  and flows from vat  t o  va t .  The l i g h t e r  
s l a g  m a t e r i a l  f l o a t s  t o  t h e  top  and s e p a r a t e s  o u t  w i t h  t h e  ferro-columbium meta l  
ending up i n  t h e  f i r s t  v a t . '  

Three b a t c h e s  o f  t h e  m a t e r i a l  a r e  made p e r  n i g h t .  Each b a t c h  makes up 
approximate ly  1 , 6 0 0  pounds of metal  c o n t a i n i n g  5 60% columbium. Fumes and d u s t s  
g e n e r a t e d  d u r i n g  t h e  p r o c e s s  a r e  p u l l e d  up through a c e i l i n g  hood which l e a d s  t o  
a baghouse a d j a c e n t  t o  Department 111. The c o l l e c t o r  p u l l s  about  325,000 SCFN 
( s t a n d a r d  c u b i c  f e e t  p e r  minute)  and t h e  baghouse f i l t e r s  m a t e r i a l  down t o  t h e  
f i v e  micron s i z e  a t  a g r e a t e r  t h a n  99% e f f i c i e n c y .  Due t o  t h e  f a c t  t h a t  t h e  raw 
m a t e r i a l  added t o  t h e  b a t c h  i s  g r e a t e r  t h a n  5 microns ,  i t  i s  u n l i k e l y  t h a t  
f u g i t i v e  emiss ions  of  r a d i o a c t i v e  m a t e r i a l  occur  o u t s i d e  of  t h e  b u i l d i n g  o r  
become a i r b o r n e  a s  a r e s u l t  o f  t h e  p r o c e s s .  Monitor ing w i t h  a s c i n t i l l a t i o n  
d e t e c t o r  i s  performed d u r i n g  t h e  p r o c e s s ,  b u t  Cra ig  d i d  n o t  d e t a i l  what a c t i o n  
would be t a k e n  i f  t h e r e  were e x c u r s i o n s  of r a d i a t i o n  over  t h e  a c t i o n  l e v e l .  

Dust from t h e  baghouse emi ts  70-100 pico-Curies/gram of  Thorium. S l a g  g e n e r a t e d  
d u r i n g  t h e  p r o c e s s  emits 600-1200 pico-Curies/gram of  Thorium. The s l a g  from t h e  
p r o c e s s  c o n t a i n s  approximately 0 . 5 %  columbium m e t a l .  The s l a g  i s  t a k e n  t o  a n  
a r e a  i n  t h e  r e a r  of t h e  f a c i l i t y  and dumped i n t o  s e g r e g a t e d  p i l e s .  The p i l e s  are  
s e p a r a t e d  based  on t h e i r  c o n t e n t s .  The f o l l o w i n g  are  c o n s i d e r e d  " s o u r c e  
m a t e r i a l "  by t h e  NRC w i t h  t h e  n o t e d  e x c e p t i o n s :  

Ferro-columbium s t a n d a r d  s l a g  Columbium n i c k e l  r e f r a c t o r y  
Columbium n i c k e l  h i g h  r a t i o  s l a g  Ferro-columbium h i g h  r a t i o  s l a g  
Fe r r o  - c o lumb ium - columbite  s l a g  Columbium n i c k e l  h i g h  p u r i t y  s l a g *  
l ime d u s t  p i l e  # Ferro-columbium h i g h  p u r i t y  s l a g  JC 
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FINDINGS CONT'D: 
* Denotes material is non-radioactive source material 

Denotes that this material is from the baghouse 

NOTE: A s  per  CRAIG RIEMAN, A N D  KNUD KLAUSEN, t he  Columbite o re  contained source 
m a t e r i a l ,  t h e r e f o r e  t h e  FeCb-Columbite s lag  i s  NRC r e g u l a t e d ! !  (NRC requested 
add i t iona l  in format ion  f rom SMC b e f o r e  they  concur w i t h  t h i s  s t a t e m e n t .  ) 

At present SMC is looking for a buyer for the slag material for possible use or 
reprocessing but it is difficult to do because the receiving facility would need 
to be licensed to handle radioactive materials. Also, the magnesium content is 
too high for the material to be reused as a flux material by itself, similar to 
the ferro-vanadium (FeV) slag which is being sold as a product by SMC. 

In the southeast corner of the rear yard at the facility Shieldalloy has a 
stockpile of approximately 100,000 tons of ferro-vanadium slag. This material 
is being sold off as a slag (flux) conditioner. The vanadium in the slag tends 
to make the slag more fluid and separable from the steel. PeriodicAlly, an 
outside contractor is hired to come in and crush the slag, and it is spread out 
and screened by a health physicist contractor for radioactive ferro-columbium 
slag which may have ended up in this material. If detected the radioactive 
material is manually picked out of the ferro-vanadium slag. In general the FeV 
slag has a background radioactivity of 5-15 pico-Curies/gram of Thorium. 

OBSERVATIONS AND CONCLUSIONS: The smelting process at the facility appears to 
be a relatively clean operation, as far as fugitive emissions are concerned. 
Peripheral operations such as the loading of the furnace, mixing of the batch, 
removal of the slag from the pots, and its transport out to the rear yard 
probably have more of a potential for the spreading of the radioactive material. 
I anticipate that the personnel from the NRC will have a more detailed set of 
conclusions witrh regard to the possible emissions from the process and 
appropriate recommendations in response to their observations. Personnel working 
in this department were wearing personal radiation dosimeters and dust masks to 
protect themselves from the dust/radiation hazard. According to Yamar, there is 
not so much a hazard with regard to the level of radiation associated with the 
material, but with the vol.ume of the material that is at the site. 

Based on my observations I am making the following recommendations: 

1. Fugitive emissions at the site from this process appear to be kept to a 
minimum, by the operation of the baghouse. If appropriate studies have not been 
performed at the site, it might be prudent to perform air monitoring for 
particulate emissions at the facility to make an assessment of the impacts at the 
facility and to the neighboring area. Parameters being analyzed for should 
include various constituents or byproducts which show up as contaminants or are 
trace constituents of ores or other materials associated with the variety of 
proceses at the site. 



PAGE 5 of 5 CASE NAME: Shieldalloy 
DATE: 2/17/1993 

OBSERVATIONS AND CONCLUSIONS (continued): 

2. The following items were requested by NRC or NJDEPE personnel during the 
visit to the facility: 

a .  Health physicist data for the screening of the ferro-vanadium slag 
that is being marketed as product. 

b. Institution of a log and record keeping process with regard to the 
screening o f  the ferro-vanadium material. 

c. A description in writing of the procedures for handling of the ferro- 
columbium from the time of its' arrival on site, through the processing, 
and to the deposition o f  the slag in the yard to the rear of the facility. 
This description was to include any monitoring performed and record keeping 
involved with handling of the material. Procedures for dealing with 
radiation excursions outside o f  the limits set for health and safety 
monitoring should also be included. 

C: George Nicholas, GEOLOGIST 
John Boyer, TECHNICAL COORDINATOR 
Nancy Stanley , RADIATION 
Yamar Faraz. USNRC 
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February 18, 1993 Shieldalloy Site Visit 

On February 18, 1993, Nancy Stanley and Fred Sickels of this 
office visited the Shieldalloy facility in Newfield. The visit was 
coordinated with a visit by the NRC. The purpose of the visit was 
to familiarize ourselves with the site as well as to confirm 
previous on-site gamma surveys. 

The attached site map indicates gamma exposure rate 
measurements made during the visit. Average background exposure 
rates for the area are between 6 and 8 uR/hour. Average exposure 
rates measured on the site, particularly in the source material 
storage yard, were between 50 and 100 uR/hour. 

Measurements taken along the South Haul Road were on average 
10-30 uR/hour above background, with visible pieces of slag 
contribcting to the highest readings. Measurements were aiso 
obtained in the building where the smelting takes place (D-111) and 
were observed to be anywhere from 150-300 uR/hour. The highest 
reading was in close proximity to a recently poured (12 hours old) 
lpot'f of ferro-columbium. 

The lime pile, which had been covered with a thin layer of 
cement material, measured 100 uR/hour. Northern fenceline exposure 
rates near the ferro-columbium standard slag pile were on average 
200 uR/hour. Exposure rates for the ferro-columbium standard slag 
were anywhere from 1 . 2 - 2 . 0  mR/hour, with the high-ratio ferro- 
columbium slag having similar readings. The ferro- 
columbium/columbite slag had an exposure rate of between 800 and 
900 uR/hour. The ferro-vanadium slag, which SMC had been selling 
and shipping off-site, had measured exposure rates of 50-110 
uR/hour . 

New Jersey Is an Equal Opprfunlry Employer 
Reqded Paper 



. A i l  measurements obtained confirmed previous surveys performed 
by DEPE. Time and weather did not permit Us to survey any off-site 
areas, although based on the on-site data it is probably safe to 
assume that these readings would be similar to those taken in the 
past. 

It is clear that Shieldalloy continues to be out of compliance 
with current exposure limits for- NRC licensed activities, 
specifically in the vicinity of the ferrocolumbium slags. 

If you have any questions pertaining to the visit, please let 
me know. 

Attachment 

c. R. Stern, Cheif, BER 
D. Gaffigan, BFCM 
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